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MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, HIGH SPEED, CHOS
FLIP-FLOPS, MONOLITHIC SILICON, POSITIVE LOGIC

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for monolithic
silicon, high speed, CMOS, flip-flops, bistable logic microcircuits. Two product
assurance c]asses and a choice of case outlines and lead finish are provided and are
reflected in the complete part number.

1.2 Part number. The part number shall be in accordance with MIL-M-38510, and as
specified herein.

1.2,1 Device type. The device types shall be as follows:

Device type Circuit

01 Dual JK flip-flop with clear

02 Dual D positive-edge triggered flip-flops
with clear and preset

03 Dual JK negative-edge triggered flip-flops
with clear

04 Dual JK positive-edge triggered flip-flops
with clear and preset

05 Dual JK negative-edge triggered flip-flops
with clear and preset

06 Quad D-type flip-flops with 3-state outputs
and clear

07 Hex D-type flip-flops with clear

08 Quad D-type flip-flops with clear

52 Dual D-type positive-edge triggered flip-flops

with clear and preset {TTL compatidble inputs)

1.2.2 Device class. The device class shall be the product assurance level as
defined in WMIL-M-38519.

1.2.3 Case outlines. The case outlines snall be designated as follows:

Outline Tetter Case outline (sce MIL-M-38510, appendix C)
¢ 0-1 {l4-Tead, 1/4" x 3/4"), dual-in-line package
0 F-2 (14- Tead, 1/4" x 3/8"), flat package
E 0-2 (16 lead, 1/4" x 7/8"), dual-in-line package
F £-5 (16-1ead, 1/4" x 3/8"), flat package
2 C-2 {20- term1na1 .350" x .350") square chip
carrier package

1.3 Absolute maximum ratings.

Supply voltage - - - - - - - - - - - - - . -0.5 VY dc to *7.0 V dc
DS input voltage - - - -~ - - . - - - - - . -0.5 V dc to Vee *0.5 V dc
0C output voltage- - - - - - - - . - - - . 0.5 V dc to Vee *0.5 Vo de

Clamp diode current- - -~ - - - - - - . . . £20 mA

ODC output current per pin- - - - - - - - - *25 mA (#35 mA for type 06)
DC Vgg or GHD current per pin- - - - - - - *SODmA (70 mA for type 06)
Storage temperature range- - - - -« - - - - -65 to +150°C

|Beneficial comments (recommendat1ons additions, deletions) and any pertinent data |
[which may be of use in improving thus document should be addressed to: Rome Air |
[Bevelopment Center (RBE-2), Griffiss AFB, HNY 12441-5700, by using the self- [
laddressed Standardization Document Improvement Proposal (DD Fori 142€) appearing at
fthe end of this document or by letter.

AMSC  N/A T5C 5ece
DISTRIBUTION STATEMENT A, Approvecd for public release; distribution is unlimitec.
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Maximum power dissipation:

Devices 01-05, 07, 08, 52- - - ~ - - - - 300 mW

Device 06- - - - - - - = - - - - - - . - 420 mW
Lead temperature (soldering, 10 seconds) - +300°C
Therma)l resistance, junction-to-case (Oyg):

Cases C, D, E, F, and 2- - - - - - - <« - (See MIL-M-38510, appendix C)
Junction temperature (Tg)s = = - = = = - - +175°¢C

Recommended operating conditions.

Device types 01 to 08:

Input low (Vy_) maximum voltage- - - - - 0.3 Vat Vg = 2V
0.9 V at Vgg = 4.5V
1.2 v at Vgg = 6 V
Input high (Vi) minimum voltage - - - - 1.5 ¥ at Vpg = 2 ¥
3.15 vV at Vgg = 4.5 V
4.2 V at Vgg = 6V
Supply voltage {Vg¢) - - - - - - - - - - 2 V. dc to 6 V dc
Input voltage- - - - - - - - - - - - - - 0 vV, dc to V&g
Operating temperature- - - - - - - - - - -55°C to *1 c
Input rise and fall times (ty, tg) maximum
Veg = 2V 1000 ns
Vee = 4.5V 500 rs
Vee = 6V 400 ns
Width of clock pulse (t c1ock) Veg = 4.5V
Devices 01, 03, 04, OE ------ 29 ns minimum
Devices 02, 05 - - - = - « -« - - - - - 30 ns minimum
Device 08- « - - - = = - = - - - - - - 24 ns minimum
Width of clear pulse {t, clear):
Devices 01, 02, 03, 04, 05, 06 - - - - 30 ns minimum
Devices 07, 08 - - -« ~ - = - - - - - - 24 ns minimum
Width of preset pulse:
Devices 02, 04, 05 - ~ - - - - - - - - 30 ns minimum
pata setup time before clock (tsetup):
Devices 01-08- - - - -~ - - - - - - - - 30 ns minimum
Clear or preset setup time before clock
em/:
§E€Vices 01, 03, 04, 05, 07, 08 - - - - 30 ns minimum
Device 02- - - - - - = < - - - - - - - 38 ns minimum
Device 06- - - - - - - - - - - - - - - 27 ns minimum
t
Hgéeices 01-08- - - - = - - - - - - - - 8 ns minimum

Device type 52:

Input low (Ve maximum voltage- - - - - 0.8 Vv .5
Input high (Vyy) minimum voltage - - - - 2.0 V at veg .5
Supply voltage (Vee) - « - - - - - - - - 4,5 V dc to 5. 5 vV d
OQutput voltage - - - - - « - - - - - - - 0 vV, dc to Vv

-55°C to I

Y

[ad

-
o
o
"ow

Vv - 5.5V
Y -5.5%

Operating ambient temperature (Tp) - - - 5
Width of clock pulse (ty clock}- - - - - 30 ns minimum
Width of clear pulse (tp clear)- - - - - 30 ns minimum
Width of preset pulse- - - ~ - - - - - - 30 ns minimum
Data setup time before clock (tgetup) 30 ns minimum
te setup time before clock

?T clear or t, presetj- - - - - - - 38 ns minimum
tHot D ----- B T R S 3 ns minimum
Input rise and fall times (ty, tgf):

Vee = 8.5 V- - - - - - - - - - - - - - 500 ns maximum
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2. APPLICABLE DOCUMENTS

2.1 Government cocuments.

2.1.1 Specification and standard. The following specification and standard form a
part of this specification to the extent specified herein. Unless otherwise
specified, the issues of these documents shal)l be those 1isted in the issue of the
Department of Defense Index of Specifications and Standards (DODISS) and supplement
thereto, cited in the solicitaiton.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY
MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Copies of the specification and standard required by contractors in connection
with specific acquisition functions should be obtained from the contracting activity
or as directed by the contracting activity.)

2.2 Qrder of precedence. In the event of a conflict between the text of this
specification and the references cited herein {(except for associated detail
specifications, specification sheets or MS standards), the text of this specification
shall take precedence. Nothing in this specification, however, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Detail specification. The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physical dimensions shall be as specified in MIL-M-38510 and herein.

3.2.1 Logic diagrams and terminal connections. The logic diagrams and terminal
connections shall be as specified on figure I.

3.2.2 Truth tables. The truth tables shall be as specified onr figure 2.

3.2.3 Schematic circuits. The schematic circuits shall be submitted to the
preparing activity prior to inclusion of a manufacturer's device in this
specification and shall be submitted to the gqualifying activity as a prerequisite for
qualification. A1l qualified manufacturers' schematics shall be maintained and
availahle upon request.

3.2.4 Case outlines. The case outlines shall be as specified in 1.2.3.

3.3 Lead material and finish. The lead material and finish shall be in accordance
with MIL-M-38510 and 6.4 herein.

3.4 Electrical performance characteristics. Unless otherwise specified, the
electrical performance characteristics are as specified in table I, and apply over
the full recommended ambient operating temperature range.

3:5 Electrical test requirements. The electrical test requirements for each
device class shall be the subgroups specified in table II. The electrical tests for
each subgroup are described in table III.

3.6 Marking. Marking shall be in accordance with MIL-M-38510. At the option of
the manufacturer, marking of the country of origin may be omitted from the body of
the microcircuit, but shall be retained on the initial container.
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Electrical performance characteristics.

TABLE 1.
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See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

T ] T Tonditions 17 [ Device | T LUimits T
| Test | Symbol | Te = +125°C | type | Vge lunit |
| ! lunless otherwise specified | 2/ | : Min ! Max : {
| ] 1 :
T I I I T
|Positive input clamp[Vic+ Voc = GND; Ipy = 1 mA AN GND | | 151 v
I voltage Te = +25°C : } ! {
1 l | ! 1
|Negative input c]amplvlc_ Voo = Open; Iy = -1 mA | AT | OPEN | | -1.51 V
{ voltage IT¢ = +25°C | | | |
| l | I ! | | |
T T T [ | [ [
tlnput current Tow {IIL { = GND 01-08 | 6.0V { { -0.1 { uA {
| | | 52. | 5.5V | | |
T T [ I T T | T I
glnput current high ;IIH {VIN = Vee 01-08 _16.0V ; } 0.1 } A
| | | 52 5.5V | ! ] |
1 1 1 01-05, 1 I i T
IShort circuit outputllosl 3/ Vg = GND 107,08 |20V | -2 1-50 !m |
| current IV1 = GND ! ! ! | !
I | I 06 ] -60 | |
! I | 01-05, | I !
| lIgs2 3/ | 107,08,52] 4.5V [ -15 1-150 | I
| | 1 ] | ] |
I ! ! | 06 | ! 1-165 | |
I I | T 01-05, 1 I I ] |
! [Tos3 3/ | | 07,08 | 6.0V | -25 [-180 | [
! ! | ! ! I | |
! ! | | 06 | | ]-210 | |
] ] T01-05, 1 I I |
| 11054 I 107,08,52] 4.0V | -10 |-120 | |
! I ! T [ ] I
| I | | 06 | | [-135 | |
| T [ T I T |
‘I 11gss 3/ | | 52 |55V } -25 %-180 % !

! ! | |
T T I I [ f | I T
|Additional supply [Igca 8/ IVy = 0.8 V; Viy = 2.4V | 52 155V | | 151 m}
| current quiescent | - ITest pin at Viy = 2.4 V | | | ! | |
| in accordance with| |0ther pins at 0 8V or | | | | | |
! input pin (one 1 15.5 V; 1p = \ | | | { §
| _unit load | ! ! | ! ! [
I T I [01-05, [ T I I T
[Supply current ITce Vg = 6.0V | 2 160V | I 15 1A |
| quiescent I ! T06-08 | ! T/ |
| ! l | ! | 1 20 ! |
| T T I | I I I T
} ;Iccz l|v1 = 6.0V : 06 160V | ; 10 | uA |

| ! | I

T T I T I I i T T
|Three-state output |lgz( IVouT = GND | 06 i 6.0V | | -2.0  yA |
| leakage current | 108 = Vi 4/ | | | { ( l
1 dow | ! ! ! I | I !
T [ I ! I | I T
|Three-state output |IgzH IVouT = Vee { 06 | 6.0V | | +2.0 | wA |
, Teakage current ! 10C = Viy 4/ | | ! ! f [

! - ! | ! ! | ]

high

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

T I T Tonditions_ 17 [ Device T T Cimits T

| Test | Symbol | Te = *125°C | type | V¥cg ] {Unit
| l’ lunless otherwise specified : 2/ { { Min { Max { |
| _ ]
T I [ , ] I [ I I I
,Input ca?acitance 1Cc Te = +25°C oA | | 15 | |
contro | I I | | | |
| | | 1 | | T |
Input capacitance Cr } Al ; 10 } pF =
] [ |
Three-state output |Cp | 06 6.0 V 20 | |
capacitance ] ; { lr
|Power dissipation [Cpp | R S | I 30 | |
| capacitance | 2/ 3/ | } 02-05 | | | 35 | |
| | | | 06 | | | 29 | |
| | | | 07 | | | 38 | |
| | | | 08 | { {65 | |
| | | |52 | I | 30 | |
T I [ 701,03, i T I I |

[Maximum clock I fmax ICL = 50 pF #10% | 04,06, | 4.5V | 23 | | MHz
| frequency | 5/ 6/ | | 07 | | | | |
] | I 02,05, | | | |
| | | | 52 | |21 | | I
| | | | I | J
| | | | 08 | i 26 | | |
T I T T T I T I T

[Maximum propagation tp| 1 IC = 50 pF 105 6/ 7/ | 02,04, | 4.5V | &5 | 41 | ns
| delay time Tow to | | - | 05,52 | | | { |
| high level CLK | | | [ |
| toQ I | | 01,03 | I 5 | 40 | |
| I | ] [ T T I |
| | | {06 | I 6 | 41 | |
! | | ! I |
! ! | [ 07 | |5 | 4 | |
| | | I ] | I | |
| ! I | 08 | | 4 | 41 | ]
] I | I I I [ | |

|Maximum propagation |tpyi 1 | I 02,04, | I 5 | 4 |

| delay time high tol | | 05,52 | | | | |
| low level CLK | | j |
| toQ | | ] 01,03 | | 5 | 40 | |
| | | [ [ I ) f |
| | | | 06 | i 6 | 47 | |
| | | I |
| | I | 07 | | 5 | 4 | !
| i I | [ T i |
| | | | 08 | L4 {1 41 i
] ] } | I |
|Maximum propagation |tp n2 | | 01,05 | | 6 | 43 | |
| delay time Tow to | | | T T T | |
! high level { 1 i 02 | } 5 | 54 } |
I | |
| TLR or PRE to Q or| | | 03 | i 6 | 51 | |
] | | T | |
| | | |04 | | 6 54 | |
| i ! T I T T |
| | | |08 | | 4 | 43 | |
[ [ [ T I T T I |
| | i ) 52 | | 5 |47 i |

See footnotes at end of table.
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TABLE I. Electrical performance characteristics - Continued.

1 T [ Conditions, 17 [ Device | I Limits T I
[ Test | Symbol | Te = *125°C I type | Vee ] [Unit

f ! {unless otherwise specified } 2/ } } Min } Max } }
! ] 1

I I I I I I I ! T
|Maximum propagation |tpyi2 |cL = 50 pF *10% 6/ 7/ | 01,05 | ] 6 | 43 | ns |
| delay time high: tol | I | T [ T |
I Tow level | | | 02 | ! 5 | 54 | {
! ! ! T ! T I | |
| TLR ‘or PRE to Q or| | 03 | 6 | 51 | I
) ! | T ] |
I | | 04 | 6 | 54 | l
| | [ T T I !
| | | | 06 | 15 1 4 | |
| I | I T T 1 I |
| | | | 07 | | 5 .42 | |
J | | ] T T I T |
| | | | 08 | | 4 | 43 | 1
| | { | T | | | |
| | | | 82 | | 5 | 47 | |
T T T I | I ) i |
|Maximum enable time |tpzy or | | 06 | I 5 ] 35 | |
| to high or Tow  Itpz ! ! ! ! !
| levels | | | ! | !
T ] ] T | ] ]
|Maximum disable timeltpyz or | | 06 | I 5 | 3 | |
| to high or Tow  |tpi7 | | | [ |
| levels | | | | ! |
] i 01-05, | | | | |
|Maximum transition |typy or 107,08,52) V3 4 220 | \
| time, Tow to high [ty ! T T T 1 |

] or high to low | | | 06 | | 2 | 16 | |

1/ Complete terminal conditions shall be as specified in table III.

2/ Power dissipation capacitance (Cpp) per flip-flop.

3/ Guaranteed but not tested.

3/ 1IgzL set internal D flip-flops to high state.

IozH set internal D flip-flops to low state.

5/ See the formula for determining maximum frequencies shown in table IA.

6/ Tested at Vgg = 4.5 V at 125°C for sample testing and Vgc = 4.5 V and 25°C for screening,
Guaranteed at other Vgc voltages and temperatures. See tables 1A and 1B {as appropriate) and the
exception in 4.4.1d.

7/ For propagation and transition delay times at Vo¢ = 2.0 V, increase limit by a factor of 5.

For propagation and transition delay times at V¢ = 6.0 V, decrease 1imit by a factor of .85,

8/ Total supply current = Igc * Iccy.

TABLE IA. Calculated fyay at -55/+25°C case temperature.

T T R

| | Tc= ¢ |
| Vee | }
| T T T
| | +125 | ~-55/+25 |
I I I |
: 2.0V : 0.2X { 0.2Y {
| a5V ] X =1 { 1.33x = ¥ |
! ! J |
{ 6.0V { 1.18X } 1.18Y I

NOTE: Normalized numbers {+125°C = 1),
The 2.0 Y and 6.0 V numbers are derived from
their 4.5 V integer value (rounding off
according 5/4).
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TABLE 1B. Calculated dynamic values at -55/+25°C case temperature.

{ ‘ T °c IT
C =

| v ! |
! ee T 1 T
| ] +125 | -55/+25 !
[ | T T
! 2.0V | 5 | 5 x 0.75 |
[ | 4 { ) |
| 4.5 v | 1 — | — 0,75

| ] '3 | '3 I
% 6.0 V | 0.85 | 0.85 x 0.75 |l

| |

NOTE: Normalized numbers (+125°C « 1).
The 2.0 V and 6.0 V volt numbers are derjved
from their 4.5 V integer value (rounding off
according 5/4).

3.6.1. Total dose radiation hardness identifier. The total dose radiation
hardness identifier shall be in accordance with MIL-M-38510 and 4.5.4 herein.

3.6.2 Serialization. A1l class S devices shall be serialized in accordance with
MIL-M-38510.

3.6.3 Correctness of indexing and marking. A1l devices shall be subjected to the
final electrical tests specified in table 11 after part number marking to verify that
they are correctly indexed and identified by part number. Optionally, an approved
electrical test may be devised especially for this requirement.

3.7 Microcircuit group assignment. The devices covered by this specification
shall be in microcircuit group number 38 (see MIL-M-38510, appendix E).

4. QUALITY ASSURANCE PROYISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-385T0 and methods 5005 and 5007, as applicable, of MIL-STD-883,
except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shall be conducted on all devices prior to qualification and quality conformance
inspection. The following additional criteria shall apply:

a. Delete the sequence specified in 3.1.10 through 3,1.14 of method 5004 and
substitute lines 1 through 7 of table II herein.

b. Burn-in (method 1015 of MIL-STD-883).

(1) Static tests {test condition A) using circuit shown_on figure 3, or
equivalent. Ambient temperature (Ta) shall be *125°C minimum. Test
duration for each static test shall be 24 hours minimum for class S

devices and in accordance with table I of method 1015 for class B

devices,

(2) Dynamic test (test condition D)} using circuit shown on figure 3, or
equivalent. Ambient temperature shall be +125°C minimum, Test
duration shall be in accordance with table I of method 1015.

c. Interim and final electrical parameters shall be as specified in table Il
herein.

d. For class S devices, post dynamic burn-in, or class B devices, post static
burn-in, electrical parameter measurements may, at the manufacturer's
option, be performed separately or included in the final electrical
parameter requirements.
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TABLE 1I. Burn-in and electrical test requirements.

parameters
(method 5005)

T 1 I 17 I 17 T
{ | | Class S device | Class B dev1ce |
|Line| Applicable tests T T T I T T
| no.l and MIL-STD-883 |Reference| Table |Table IVi Test |Reference|Table III lTab]e IV] Test |
| | test method {paragraphl 111 | delta |circuit |paragraph|subgroups | delta Ic]rcuit

| | | | subgroups | Vimits | figure | | 2/ 4/ | limits |figure

| | | bo2/4 0 3| | | |3 | |
| | | | | | | | | | |
I I i T T T { T [ I T
| 1 |lnterim electrical | | 1 | | | I 1 | |

| | parameters | | | | | | | | |
| | {method 5004) | | | | | | | |
T I I T 1 ] ] 1 ) 1
| 2 |Static burn-in 1  ]4.2b | Reqd | ] 3 | | Not reqd | |
| | (method 1015) 14.5.2 | | | | | | |
T [ I I T I I T T I T
% 3 }Same as line 1 ! } 1 } A i } I i } }
T T I I I I [ I T
| 4 {Static burn-in II [4.5.2 | Reqd | |3 | Reqd 5/ | 3 ]
{ | (method 1015) {4.2b i | i | | |
I ] | T I T I I T
l 5 ESame as line 1 {4.2d { 1* { Iy : I4.2d | 1* l A : {
T T ] T 1 T I T T | T
| 6 |Dynamic burn-in J4.2b | Reqd | | 3 | | Not reqd | | |
| | (method 1015) 14.5.2 | | [ | | | |
T I ] 1 I I i T ! |
| 7 |Same line 1 |4.2d | 1 | a | | | | |
| | | | | | | | | |
T T T I ! ! | 1 |
| 8 |Final electrical | b1%,2,3,7 | t | | 1%,2,7, | !
| | parameters I | 8,9 | I | 19 5§/ | | |
| | (method 5005) | [ | | | | | | |
T I T I T I | T I T
| 9 |Group A test [4.4.1 | 1,2,3,4, | | 14.4.1 | 1,2,3,4, |} 1 3 |
| | requirements | i 7,8,9, | | | i 7,8,9, | | |
| | (method 5005) i | 10,11 | | | | 10,11 ] | |
0| u ‘ T l T T T T
| 10 {Group B end-point 14.4.2 11,2,3,7, | & i3 | |+l | |

| |. electrical | | 8,9,10, | | | i | | |
| | parameters | | 11 | | | i | | |
| | (method 5005) | { | { { | { | |
I T I ] T ] I T I I T
| 11 |Group C end-point | | | | | 4,43 | 1,2 | & i3 |
| | electrical [ | | | | | | | |
| | parameters | 1 | | | | | | |
| | (method 5005) | | | | | | | | |
I [ T I I T I T T ] I
| 12 |Group D end-point [4.4.4 | 1,2,3 | | | 4.4.4 | 1,2 | |

| | | | | | ] i i }
| ] | | | | | | I |
| | | | | | | | | I

|
| electrical
|
I

1/ Blank spaces indicate tests are not applicable.

2/ * indicates PDA applies to subgroup 1 (see 4.2.1).

3/ a indicates delta limit shall be required only on table III subgroup 1, where specified, and the
delta values shall be computed with reference to the previous interim electrical parameters.

4/ + indicates also applies to electrostatic discharge sensitivity tests.

5/ The device manufacturer may at his option either complete subgroup 1 electrical parameter
measurements, including delta measurements, within 96 hours after burn-in completion (removal of
bias); or may complete subgroup 1 electrical measurements without delta measurements within 24
hours after burn-in completion {removal of bias).



MIL-M-38510/653A

4.2.1 Percent defective allowable (PDA).

a. The PDA for class S devices shall be § percent for static burn-in and §
percent for dynamic burn-in, based on the exact number of devices submitted
to each separate burn-in.

b. Static burn-in I and Il failures shall be cumulative for determining the PDA.

¢c. The PDA for class B devices shall be in accordance with MIL-M-38510 for
static burn-in. Dynamic burn-in is not required.

d. Those devices whose measured characteristics, after burn-in, exceed the
specified delta (a) limits or electrical parameter limits specified in table
ITI, subgroup 1, are defective and shall be removed from the lot. The
verified failures divided by the total number of devices in the lot
initially submitted to burn-in shall be used to determine the percent
defective for the 1ot and the lot shall be accepted or rejected based on the
specified PDA.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIL-M-38510. Tnspections to be performed shall be those specified in method
5005 of MIL-STD-883 and herein for groups A, B, C, D, and E inspections (see 4.4.1
through 4.4.5).

4.4 Quality conformance inspection. Quality conformance inspection shall be in
accordance with MIL-M-38510 and as specified herein. Inspections to be performed
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C,
D, and E inspections (see 4.4.1 through 4.4.5).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method EUUE of MIE-S D-883 and as follows:

a. Tests shall be performed in accordance with table Il herein.

b. Subgroups 3 and 6 of table 1 of method 5005 of MIL-STD-883 shall be omitted.

¢. Subgroup 4 (Cj, Cp, and Cc where applicable), measurements shall be
measured only for initial qualification and after process or design changes
which may affect input capacitance. Capacitance shall be measured between
the designated terminal and GND at a frequency of 1 MHz.

d. Subgroups 9 and 11 shall be measured only for initial qualification and
after process or design changes which may affect dynamic performance.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table I1
of method 0 - -883 and as follows:

a. Class S steady-state 1ife test circuits shall be submitted to the qualifying
activity for approval. When the alternate steady-state life test is used,
the circuit on figure 3, or equivalent, shall be used.

b. Electrostatic discharge sensitivity (ESDS) testing shall be performed in
accordance with MIL-STD-883, method 3015. The option to categorize devices
as ESD sensitive without performing the test is not allowed. Device types
categorized as ESD sensitive shall be further tested using method 3015
modified as follows:

1. Table I pin combinations 4 and 5 shall be deleted.

2. The test sequence specified in paragraph 3.b shall be repeated an
additional four times rather than the two specified.

3. Only those device types that pass ESDS testing at 1,000 volts or
greater shall be consfdered as conforming to the requirements of this
specification.

¢. End-point electrical parameters shall be as specified in table II herein.
Delta limits shall apply only to subgroup 5 of group B inspections for class
S, and shall consist of tests specified in table IV herein.
Text continues on page 66.
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Device type 01 Device type 01
Cases C and D Case 2
W' 8 10 GND 2k 20 20 B e
14 13 12 I IIOI 9 8 LJL_”__”_.”_J
I — l 3 2 i 20 19

;‘ _..J 1K 34 lBEIO

CLEAR —a CLEAR
CLK CkK Vee j& 16[: GND

__T __j—j NC 37 ISE NC
1

2 CLK 8 14 F 2K
I——j 9 10 112 13
i 2 3 4 5 6 7 Mrrr

] 1 KV 2 2 24 2CR2J NC 20
crocx CLEAR « CLOCK CLEAR ¢ 20
Device types 32 and 52 Device types 92 and 52
Cases C and D Case 2
2 2 ﬁ‘“% o 10 1CLR NC Vcc 2CLR
Vee CLEAR 2D CLOCK 20 4 20 I
raldizl_li2 109 8

3 2 1 20 19

cLe | Ja 'BE 2D
ne| s 17 [ ] we

\PRE [ 6 6 [ 2cex
ne [J7 5[] we

[ ]s 1| 2PRE
\9_} 0 12 13
i A

I 10 1 ] 1Q 10 GND 13 GND NC 2@ 2Q
CLEAR CLOCK PRESET

1Q

FIGURE 1. Logic diagrams and terminal connections (top view).
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Device type 03

Cases C and D

1 2

Vec CLR ICLK 2Kk CLR 2CLK 2y
|4| 31 [iz] [ 1o |9 8
I |

KV g

b |LdcLreH

o 0

— | [
1 2 3 4 5 6 7
19 18 10 1K 20 20 OGND

Device type 04

Cases E and F

ICLK 1t
PRESET

19

FIGURE 1.

Device type 03

Case 2
10 19 NC vee 1CLR
S .|

3 2 {20 19
19 IcLK
NC NC
K 2K
NC NC
20 2 C(R
Imiminln

20 GND NC 24 201K

Device type 04
Case 2

13 ICLR NC Vec 2CLR

4 2J

ICLK 5 2K

NC 6 NC
IPRE 7 2¢LK
10 8 2PRE

13 GND NC 20 20

Logic diagrams and terminal connections (top view) - Continued.
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Device type 05 Device type 05
Cases E and F Case 2
IX ICLK NC Vg¢ ICLR
\__CUEAR 2
vec CLEAR CLOCK 2K 24 ﬁﬁé%i? 29 //// 1 _]L.Jl__JL__]L_J
3 2 1 20 119

16 15 14 13 12 n 10 9

<

>
®
~
o
'
o

PRESET
J Q

CLK

K o
CLEAR

2l
m
)
3
~
a
-
x

NC Js e[ ] ne
1Q :]'7 15[: 2K

9 3} 12 13

1® 20 GND [EH_H”T

20 GND NC 20 2 PRE

Device type 06 Device type 06

Cases E and F Case 2

OEZ OE; NC Vee CLR

DATA
DATA INPUTS ENABLE INPUTS | It
Vee CLEAR D 20 30, 40 Ep E) 3 2 1 20 19
—{Te 1513 i {ii{iokA9 .
1Q j4 18[: 1D
1
20 js l7[ 20
CLEAR 1D 2D 3D 4D DATA
ouTPUT ENABLE ne | e 16| ne
CONTROLIO 20 3Q 4Q CLK —
! ] L |—] Ly 3Q __I7 |5{: 3D
40 8 4D
TRz qu <

OBy OE, 10 20 30 40 CLOCK GND s 10 1t 12 13

1]

CONTROL - =
CLK GND NC E; E9

FIGURE 1. Llogic diagrams and terminal connections (top view) - Continued.
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Device type 07
Cases E and F

Veer 60 6D 5D 850 4D 40 CLOCK
telfis{fial|affizlnflio]]e

[:; ;i] [ o?]

o o
CLKDP-9CLK J o CLK
CLEAR CLEAR CLEAR

CLEAR LCCLEAR LOCLEAR
CLKPe-pCLK pCLK
D e [»]

I 2 3 4 5 6 7 8
CUEAR 10 1D 2D 20 30 30 GND

Device type 08

Cases E and F

Vg 40 40 4D 3D 30 30 CLOCK
1

16 15 14 13 12 10 9
=
[ [+] [} z
CLE}KD DCkﬁL
L T
—k :
l{ & D D 9 '

C_Lgb( CLK b

] ) Q o]
=

tD
20
NC
2Q

1Q
i D
NC

Device type 07

Case 2

IQICLR NC Vec ©Q

3Q GND NC CLK 4Q

Device type 08

Case 2

1@ CLR NC vge 4Q

LTI

3 2 1 20 19

N 12 13

i

9

N\

=

2Q GND NC CLK 3Q

FIGURE 1. Logic diagrams and terminal connections (top view) - Continued.
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Device types 02 and 52

Device type 0l

pe e — p— — —
2 L
>
o b———
L
3
o (=4
——————
o

*This configuration is nonstable
X Pins have on effect on output.

X pins have no effect on output.

Device type 04

Device type 03

Outputs

Inputs

—
Outputs }

T
!
|

Inputs

X pins have no effect on output.

*This configuration is nonstable

X Pins have on effect on output.

FIGURE 2 Truth tables..
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Device type 05

Device type 06

T

|
!

Qutputs

Inputs

(3
e e e e ——— e —— <
—_ B

UN
1 Y
o o (=) T L O
— (=4 < (=4 -t x (\gn
we o
- e
e e ————— — @
—e ©
E-rEiy .
4+ -3
O a
x X X >x a4 T a4+ o
- —
- ——! o0~ m
— Q-
o o+
> X X LT o 2 N o
L) O
O© o
[ e s e e — e —— —— o
v e
O~

I - A S R
— .
s S 5
e ———— ! o ®
o >
> g3 ¥
)

“ < “ - < F-3
L oc

[ ———— . ——————— s — - o
GP em
LY
H — — -1 -4 — € o4
v oo
£
—— e — | & w

x o o

P - S | = ® [=3

—

L T —

X pins have no

f1ip-flops is not affected.

effect on output.

*This configuration is nonstable

X Pins have on effect on output.

Nevice type 08

Device type 07

f— — - ————— — ————
o
[=3 = - X =4
v
+
=
s F——r—-———-———
> o
o (=4 4 T a o
——t-—-tr—————————
= > X o X
v
-
S b———— ——
o
i
Elp < « « o
o
— -4 =T =T =
o
b — =
T|.|TI||1||I|||.I|||||IJ
w
+ N
> i
o (=4 - x - [
+ o |
= i
o ‘
b e e — b ——— e —————— ]
i
(=] > == - > 4
2 x ) 4,
+ -
2 a - o+
o
e br——t———
—
m —~< =® =T =T

X pins have no effect on output

X pins have no effect on output

Truth tables - Coninued.

FIGURE 2.
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Vce
R R N
(o WA— F—-"VN’V”']*D
|
| |
! DUT | oso Vi
5 CIN ouT > Vee
Ve, GND OR cP ¢! , o 3
} | | OPEN
| |
ol w#ngr-——'@J
R
GND

NOTES:
1.

w

For static burn-in I, all inputs shall be connected to GND. Outputs shall be
open or connected to Vcc/2. Resistors are optional on outeuts if open.

Resistors are required on inputs and outputs connected to Vec/2.
R = 4700 to 47 kaq.

For static burn-in II. all inputs shall be connected through a resistor to
Vece. Outputs shall be open or connected to Vec/2. Resistors are optional on

outputs if open. Resistors are required on inputs and outputs connected to Vgc/2.
R = 4700 to 47 ka.

For dynamic burn-in, the generator shall be connected to the clock and J - K inputs

and reset shall be connected to Veo. Outputs shall be connected to Vee/2 *0.5
through the resistors. R = 680p %o 1 ko for outputs, 4700 to 47 ko for inputs.

CP = 25 kliz to 1 MHz square wave; duty cycle - 50 15 percent; Vig = 4.5V to V¢
0 £.5 V, transition time < 0.5 4s.

Veg = 6.0V #0.0 ¥, ~0.5 V. Vg = 5.5V +0.0 V, - 0.5 V for device type 52,

FIGURE 3. Burn in and life test circuit.
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CLEAR
CLOCK
o—{J K t—o
Q o4—
=CL vee GND
(SEE NOTE 4) I I
B 45V =

INPUTS I/

J OR K

o
e

ke tseTup >

CLOCK INPUT

[»]]

O
CL (SEE NOTE 4)

'R fe - tf
)] /'/—“ M —{——90% V¢
\

i

OUTPUTS

'R
‘—'TLHZ —»
Gf—fPLHz >

QOR Q

truii—

OLD |4'F>]

b ——»] >k10%

90% V&
50% SC

NOTES:

1. Clock input pulse characteristics:

tp {clock) < 27 ns.

2. J or K input pulse characteristics:

"-—'THLZ-—PJ

VOLTAGE WAVEFORMS

thtFiGﬂS;

= tp < 6 ns:

tspryp < 30 ns; typup < 8 ns; tp (data) < 38 ns.

3. The clock input characteristics for fysx are as follows:

tpg = tp < 6 ns; tp (clock) < 22 ns; PRR » 23 MHz.

€. = 50 pF #10 percent {inctuding probe and jig capacitance).
5. Voltage measurements are to be made with respect to network

ground terminal.
6. tTLH =

FIGURE 4.

LTLHZ - ETLHLS tTHL =

tTHL2 - tTHLL.

Synchronous switching test circuit (device type 01).
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CLEAR
CLOCK
o K —o
Qo Q

—EC v I

=CLL cc GND | c
(SEENOTEB)_L L J_ - TKSEENOTE3l

4.5V =

TEST CIRCUIT

10% Vog oV

VoH
? 50 %
0% VbC
le—TPHL2 VoL
OUTPUTS Vo
H
le—'PLH
50% VCC

VOLTAGE WAVEFQORMS

[=]|

NOTES:
1. Clear pulses dominates regardless of the state of the other inputs.

2. Clear input pulse characteristics are as follows: tp = tf < 6 ns;
tp (clear) < 30 ns; tpemM < 30 ns;

3. C_ = 50 pF #10 percent (including probe and jig capacitance).

4. Clock pulse prior to test with inputs biased to place output at the
appropriate level for test.

5. Voltage measurements are to be made with respect to network ground terminal.

FIGURE 4. CTTear switching test circuit (devices type 01) - Continued.
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CLEAR PRESET
CLOCKo— DATA
Q o o x°0
v GND c
NOTE 4 c cC L=
(SEE >:_[ L i T __L_(SEE NOTE 4)
as5v =

pata  —{'R 'F i pata 'F + 'R
H1GH e & ""90 % Ve
50% v

I B e R
SETUP ’HOLD t -+ tHOL

T tR tF SETUER 1R b H'F__v

90% V¢cC

50 % Voc

tp CLOCK N
::—TT: | Oa/o sc

Yec

INPUT

VOLTAGE WAVEFORMS

NOTES
Clock input pulse characteristics: tp = tp < 6 ns. tp (clock) < 30 ns.

2. Data input pulse characteristics: tp = tf < 6 ns. tp (data) <38 ns
(for device type 52), tp (data) < 33 ns; tgpyp < 30 ns; tyoLp < 8 ns
(for device type 52, typtp < 3 ns); PRR > 1 Mz,
3. The clock fnput characteristics for fyay are as follows: tg = tp < 6 ns;
tp (clock) < 24 ns; PRR » 21 MHz.
4. C_ = 50 pF #10 percent (including probe and jig capacitance).
5. Voltage measurements are to be made with respect to network ground terminal.
The input signal(s) for HCT device type 52 will be 0 to 3 V; however,
the 50 percent Vcc measuring point is 1.3 V for input and output.
6. TTLH = TTLHL - LTLH2S tTrL = tTHL2 - traLl.

FIGURE 4. Synchronous switching test circuit (device types 02 and 52) - Continued.
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CLEAR PRESET
CLOCKO— DATA
Q OT ——-—IOG
(SEE NOTE 3) FTCL Vcc GND L= (SEE NOTE 3
al S L ote ’
45V - -
TEST CIRCUIT REM

fe-1REM £ 50% V.,
I/ % V CLK cc
CLK S0% Vc¢

BT B

tp & ; }«—————— tp "i "90% V, VCC
CC
CLEAR l//~ PRESET I 50% Voe
i oV h 10% Vee oV

.VoH e—tPLH2 OH
Q Q
50% VCO
PRPYHPIN VoL - VoL

OUTPUTS
+PLH2 »] Vou VoH

_ 4 - 5 0 o/o VCC
Q VoL Q 1P HL2-»| VoL

VOLTAGE WAVEFORMS

NOTES:
1. Clear and preset pulses are active low and dominates regardless of the

state of the clock and data inputs.
2. TTear input pulse characteristics are as follows: tp = tp < 6 ns;

tp (clear) = tp (preset) < 30 ns; tpeM < 38 ns;

3. C_ = 50 pF #10 percent (including prob;'and jig capacitance).

4. While testing the TTear input at a logic "0" level, Preset will have a logic
"1" level applied. While testing the Preset input at a logic "0" level,
Clear will have a logic "1" applied.

5. Voltage measurements are to be made with respect to network ground terminal.
The input signal(s) for HCT device type 52 will be 0 - 3 volts; however, the
50 percent measurement point is 1.3 V for inputs and outputs.

FIGURE 4. Clear switching test circuit (devices types 02 and 52) - Continued.
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o—AJ K.[__o

Q o1/ Q
cL vee GND I

(SEE NOTE 4) T CL (SEE NOTE 4)
1 R I

1 t -
‘] R i".___;;___.i F }‘9.09/0 QCC VCC

50 %
INPUTS o \YCC
('szré leJOTg f e tp —= XI10% Vet ov
J OR K

X ¢ tp —* 90% Vee vee
o YCC
c

v .
F b tsETUP-H

CLOCK INPUT 1
YR"E<-

OUTPUTS

QOR G T HLI

VoL
-——17HL2—-‘

VOLTAGE WAVEFORMS

NOTES:
1. Clock input pulse characteristics: tp = tr < 6 ns;

tp {clock) < 27 ns. -
2. J or K input pulse characteristics: tg = tF < 6 ns;

tp (J or K) < 38 ns; tygn < 8 ns; tgpryp < 30 ns; PRR < 1 MMz,
3. The clock input characteristics for fyax are as follows:

ta = tp < 6 ns; tp (clock) < 22 ns; PRR > 23 MHz.

Cy = 50 pF #10 percent (including probe and jig capacitance).
5. Voltage measurements are to be made with respect to network ground terminal.
6. triW = tTLH2 - tTLHIS tTHL = TTHL2 - tTHLI.

FIGURE 4. Synchronous switching test circuit (device type 03) - Continued.
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CLEAR
CLOCK
Q o] ———]fnﬁ
cL Vee GND CL
(SEE NQTE3):I 1 T 1L (see nOTE 3)
= asv -

CLOCK
INPUT

CLEAR INPUT

50% Vee
Q OUTPUT +'PHL2»| VoL

= leIPLH2 VOH
@ OUTPUT PLH2 ]

ha

~

<
Q
[

YOLTAGE WAVEFORM

NOTES:
1. TCTear pulses dominates regardless of the state of the other inputs.

2. Clear input pulse characteristics arc as follows: tR = tr < 6 ns;
tp (clear) < 30 ns; tpgy < 30 ns;
CL = 50 pF #10 percent {including probe and jig capacitance).

4. Clock pulse prior to test with inputs biased to place output at the
appropriate level for test.

5. Voltage measurements are to be made with respect to network ground terminal.

FIGURE 4. Clear switching test circuit {devices type 03) - Continued.
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CLEAR PRESET
CLOCK
Q o—j—————— o Q
=—=CL Vee GND __I
{(SEE NOTE4)_L~ é _L l CL (SEE NOTE 4)
) 45v = )
TEST CIRCUIT
tR {4— — tF
*I — |— 90% V¢¢ Vee
50% v
(NPUTS N cc
{SEE NOTE 2 T tp '°/°VQC oV
J OR K v
_j\ p — 90% CC
50%

I036

F—'ssw OLo HF
—|="90% V&
CLOCK INPUT / “50 /° Vee

OUTPUTS

Q OR Q

Le— tpHLg VoL
<—fTHL2—»|

VOLTAGE WAVEFORMS

NOTES:

1. Clock input pulse characteristics: tg = tr < 6 ns;
tp (clock) < 27 ns. =

2. J or X input pulse characteristics: tp = tp < 6 ns;
tp (J or K) < 38 ns; tyng p < 8 ns; tgpyp < 30 ns.

3. The clock input characteristics for fmax are as follows:
tp = tr < 6 ns; tp {clock) < 22 ns; PRR > 23 MHz.

C_ = 50 pF *10 percent (including probe and jig capacitance).
5. Voltage measurements are to be made with respect to network

ground terminal.
6. tTLH = tTLH2 - tTLHIS tTHL = tTHL2 - tTHLL.

FIGURE 4. Synchronous switching test circuit (device type 03) - Continued.
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CLEAR PRESET

[ o T

CLOCK DATA

01—“ —71°Q
Vee GND CL:
; NOT
l T ljs& OTE 3)

(SEE NOTE 3

4.5V

TEST CIRCUIT jo/_i
tREM 50% V
I/ CcC
o CLK
L 50% Voo

CLK

CLEA ,‘fF 'R" PRESET 'R-’1

so%wen Vee
90% V,
“ CLEAR / —\\ PRESET I 50% VCCCC
Vv
ov 0% .2CC- o v

VOH
\ Vo e—tpL12e
Q Q
500/9 VCC
4—’PHL2’I\—— VOL

VoL
OUTPUTS

e-'PLH2 ] Vou VoH
_ N 50 % VCC
—tPHL2-»|

[=]]
(=}

VoL Vou

VOLTAGE WAVEFORMS

NOTES:
1. Clear and preset pulses are active low and dominates regardless of the

state of the other inputs.
2. TTear input pulse characteristics are as follows: tp = tf < 6 ns;

tp (clear or preset) < 30 ns; tppM < 30 ns;
CL = 50 pF %10 percent (including probe and jig capacitance).
May be pulsed prior to test with inputs biased to place output at the
appropriate level for test.
5. Voltage measurements are to be made with respect to network ground terminal.

FIGURE 4. TTear and Preset switching test circuit (devices type 04) - Continued.
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CLEAR FRESET
CLOCK
o—jJ K —o
Q )
p v N I
(SEE NOTE 4) _T_ ZC Glo T cL (SEE NOTE 4)
45v = -

TEST CIRCUIT

tr = > tF v
A] TN 5% Ve c
56% V,
NeuTS L __:_\_\o% - Ve oy

J OR K v
T p — ¥350% ce
50 /o VC
_' 10% Vcc oV
te
I‘—Tsa.up-i l-'now *l 'R
cLock NG TP T A %0% e Yec
INPUT \ l ; fgo//. Vee
tr l = e ov
b——'r;nz ! Vom
f— 'PLH! 90°/e VCC
L 50%
OUTPUTS /,/ 0% Voo CC v
= -—T T oL
QORQ fTHL,_._LLﬁ_.""r—";,HL TLH Vor
\—‘I 90% - VCC
"—'soo/ﬂ VCI‘
le— 'PHL1 —-\10"’ VCC v
oL
4——JTHL2——— :

VOLTAGE WAVEFORMS

NOTES:
1. Clock input pulse characteristics: tg = tf < 6 ns;
tp {clock) < 30 ns.

2. J or K input pulse characteristics: tp = tr < 6 ns;
tp (J or K) < 38 ns; typ p < 8 ns; tgpryp < 30 ns.
3. The clock input characteristics for fyay are as follows:
tp = tp < 6 ns; tp (clock) < 24 ns; PRR > 21 MHz.
= 50 pF #10 percent (including probe and jig capacitance).
Voltage measurements are to be made with respect to network

ground terminal.
6. tTLH = tTUH2 - tTLHIS t™HL = *THL2 - tTHLL-

FIGURE 4, Synchronous switching test circuit (device tyne 95) - Continued.
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CLEAR PRESET
o—{J CLOCK  kl—o
Q o] B
(SEE NOTE 3) TCL Vee  GND c L
- (s
1 i T T (see noTE 3)
45v - -
TEST CIRCUIT REM

e-TREM oy ek A 80% Vec
LK 50% Vce

CLEAR [+ R PRESET [+'F "]
— tp —» 1 __.>' —soe van VCC
CLEAR \r PRESET 90% Vee
‘ 50 % Vtc
ov X 10% ¥%c— ov
V; Y/
q OH e—tPLi2>| OH
; 50% VCC
etpHL2 > v v
OUTPUTS oL oL
+'PLHa > VoH VoH
- _ N 50% V
« Q e —1PHL2-»] cC
VoL VoL
VOLTAGE WAVEFORMS
NOTES:
1. Tlear and preset pulses are active low and dominates regardless of the
state of the other inputs.
2. TTear and preset input pulse characteristics are as follows: tp = tp < 6 ns;
tp (clear or preset) < 30 ns; tppy < 30 ns;
3. C_ = 50 pF +10 percent {including probe and jig capacitance).
4, May be pulsed prior to test with inputs hbiased to place output at the
appropriate level for test.
5. Voltage measurements are to be made with respect to network ground terminal.

FIGURE 4. Tlear and Preset switching test circuit (devices type 05) - Continued.
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T CLEAR
i

OE; o—| DATA t CLOCK

OE2 o—]

E e Q

Ez'o Vee  GND c I
| L LI(SEE NOTE 4)
45V =

TEST CIRCUIT

DATA 'R '+ +| F pATA
HIGH tp DATA 90% Vee
INPUT INPUT 50% Vee
E'p DATA °/o Ve
SETUP-» ‘:'fRHOLD fserup*%,gHOLD
90% VCL.
CLOCK 50%V
INPUT e—1p CLOCK V&
P_‘T MP“"TH \ﬂ’ CS:\?
1TLH2.~.——afTLH . ’THL1-~——*f$:q'—
C
le-'PLH-»| 7 90 % Vo Vou
Q ouTPUT | LIPHLF] 30%, ¢C
PHL 10% Vee
N voL
VOLTAGE WAVEFORMS
NOTES

Clock input pulse characteristics:

tp (clock) < 27 ns.

= tf < 6 ns;

tR = tr < 6 ns;

H

tp (data) < 38 ns; tgpryp < 30 ns; tygip < 8 ns; PRR > 1 MHz.
The clock input characteristics for fypy are as follows:

€ = 50 pF #10 percent (including probe and jig capacitance).

tTHL? - TTHLI-

Voltage measurements are to be made with respect to network

2. Data input pulse characteristics:
3.
tR = tr < 6 ns; tp (clock) < 22 ns; PRR > 23 MHz.
4.
5. TLR = tTLH2 - LTLHI: tTHL =
6.
ground terminal.
FIGURE 4.

Synchronous switching test circuit (device type 06) - Continued.

28



MIL-M-38510/653A

CLEAR
. (f T T Vee
0E, o DATA CLOCK °
6—5.20—
E o TPLZ AND 'PZL, SW.POS |
- Q
Ez 0— Vee  GND (SEE j_'PHz AND 'PZH, sw.POs. 2
{ T CL| NOTE 3) =
a5y = =

TEST CIRCUIT

: |-—6ns —-—i 6ns
OUTPUT | 90% Vee
ENABLE | 0% Vo X% Vee
4’] 'pzL

,._'_‘—' i~ 4 VCC
5k Vst . .
VoL

OUTPUT LOW
TO GFF
(SEE NOTE 5) 'PHZ [ - 'pzH
—e \Y
— 50e H
OUTPUT HIGH 90% v Vg2 °
TO OFF AN oy

OUTPUTS _ |, OUTPUTS OUTPUTS
CONNECTED [ DISCONNECTED! CONNECTED

VOLTAGE WAVEFORMS

NOTES ; —
1. OEy and OE, pulses are active Tow and one or both must be active to

enable the ouptuts

2. OF; and OF, input pulse characteristics are as follows: tr = tF < 6 ns;
tpOE} = tpOEs > 200 ns.

3. C_ = 50 pF 10 percent (including probe and jig capacitance).

4. OE; or OEp does not affect the sequential operation of the flip-flop.

5. For tpyz and tpzy, a 1 ka resistor is connected between the output
and GND terminal. for tpz_ and tp 7, @ 1 ka resistor is connected
between the output and Ve terminal. Vg = Vg *0.1 V (Vou-Vg ).
Vg2 = Yoy -0.1 V (Vogy-VgL).

FIGURE 4. Three-state switching test circuit (device type 06) - Continued.
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T CH?AR T
OE, DATA cLocx
OE>
£ Q
E20 Ve oND e L
L T(SEE NOTE 3)
45v < =
TEST CIRCUIT
—» 'REM Vee
S VYA —— 50% Vee
O% Vee
50% V,
CLEAR NSRS
— oV
vV,
Q OH
50% Ve
b
r‘- PHL2 VoL
OUTPUTS v
le-1PLH2 OH
50°/° VCC
a
VoL
VOLTAGE WAVEFORMS
NOTES :
1.

Clear pulses are active high and dominates regardiess of the
state of the clock and data inputs.

2. Clear input pulse characteristics are as follows: tg = tf < 6 ns;
tp (clear) = tp (preset) < 30 ns; tppy < 27 ns.

3. € = 50 pfF #10 percent (including probe and jig capacitance).
Clock pulse prior to test with inputs biased to place output at the
appropriate level for test. .

5. Voltage measurements are to be made with respect to network ground terminal.

FIGURE 4. C(Clear switching test circuit (device type 06) - Continued.
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CLEAR
CLOCKo—] DATA
¢ \% GND
(SEE NOTE 4) T C_ cc
I IS
4.5V -

TEST_CIRCUIT

: H t
DATA "Rl !F oata, *|'F *] R '-* y
HIGH Low 1p DATAL» X 90% Ve ce
INPUT INPUT 50% Vee
E?p DATA l\, S L ¥ 110% Ve oV
le—SETUP-»{ (- 1HOLD t1SETUP# -!HOLD
'R tF tR Hfr: v
Vo 90% Vg €€
‘CLFS)CK / 50% Vce
NPUT re—tp CLOCK +—1p CLOCK—+=\{ 0% V,
r—1 TLH 5—/"*—TTH 90 -VCC
TLH2 o *Tm« ’THLI-*—’I'TH
C ————
) 90 % VGC Von

50% Ve
x10% Vee |,
oL

N

Q QUTPUT eI PHLI-»|

VOLTAGE WAVEFORMS

NOTES:
1. Clock input pulse characteristics: tgp = tf < 6 ns;

tp {clock) < 27 ns.

2. Data input pulse characteristics: tp = tf < 6 ns;
tp (data) < 38 ns; topyyp < 30 ns; tygp < 8 ns.

3. Tr;e clock input characteristics for fyax are as follows:
trR = tf < 6 ns; tp (clock) < 22 ns; PRR > 23 MHz.
CL = 50 pF £10 percent (including probe and jig capacitance).
Voltage measurements are to be made with respect to network
ground terminal.

6. tTLH = tTLW2 - tTLHIS tTHL = tTHL2 - tTHL1-

FIGURE 4. Synchronous switching test circuit (device type 07) - Continued.
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CLEAR
CLOCK O—of DATA
Q
(SEE NOTE 3) T - Yee GND
L I T
45v -

TEST CIRCUIT

<~—'REM—H4
50°/o VCC
CLEAR l‘_'F“'l l-'n —
+ tp +90% Ve Vee
CLEAR

50 % Vcc

N 10% Ve ov

Vou
Q
50% Vcc
———'PHLZ——J

" VoL

OUTPUTS
VOLTAGE WAVEFORMS

NOTES:

1. TTear pulses are active high and dominates regardless of the
state of the clock and data inputs.

2. TTear input pulse characteristics are as follows: tg = tr < 6 ns;
tp (clear < 24 ns; tpem < 30 ns.

3. C_ = 50 pF #10 percent (including probe and jig capacitance).

4. Clock pulse prior to test with inputs biased to place output at the
appropriate level for test.

5. Voltage measurements are to be made with respect to network ground terminal.

FIGURE 4. TTear switching test circuit (device type 07) - Continued.
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CLEAR
o3
(sEe NOTEQ4) c Vee GND L= (SEE NOTE 4)
L | — L8
45V -

TEST CIRCUIT

t t
DATA 'R i" - 'F DATA ’I F R "F v
HIGH LOwW tp DATA- * 90% Vcc cc
INPUT INPUT | #50% vee
[::'p DATA s L_ Ll?% Vee oV
SETUP—>:}:—?HOLD tHOLD
r tR tF

1SETUP] :
-.'-1 R Hl F
50% vecvee
50% Voe

le—1p CLOCK f 10% V
—5 5'_/*°'TH' \Lo vee
> THLI-'——*‘ TH

20 % Vge Von

'TLH2 TLH

50% Vce

Q OUTPUT e PHLI % 10% V.
| <—'THH!*L_ * VoL
THL tTLH2~fe—slTLH VoH

~'PLH|»{ 90% Vge  ©

<

Q@ OoUTPUT  'THLI—T+—* 50% Vge
<JPHL e 10% Ve v
o-ITHL2 -+ )7 oL

VOLTAGE WAVEFQRMS

NOTES:
1. Clock input pulse characteristics: tg = tp < 6 ns;
tp (clock) < 24 ns.

2. Data input pulse characteristics: tR = tp < 6 ns;
tp (data) < 38 ns; ts